Contents

Executive Summary

Background Information and Scientific Principles.........9

Physics and Dosimetry of Ionizing Radiation, 9
Population Exposure to Ionizing Radiation in the
United States, 17
Radiobiological Concepts, 20
Effects of Radiation on Genes and Chromosomes, 31
Internally Deposited Radionuclides: Special Considerations, 38
Use of Animal Studies, 42

Epidemiological Studies: Special Considerations, 44
Risk Assessment Methodology, 49

Genetic Effects of Radiation................................65

Introduction, 65

Summary of Conclusions, 68

Methods of Risk Calculation, 71

Previous Estimates of Human Doubling Dose, 74

Calculation of Risk Estimates, 77

Background Data from Humans, 90

Background Data from Mice and Other Mammals, 97

Mechanisms of Radiation-Induced Cancer...............135

Background, 135
Mechanisms, 136